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THE NEW RESOLUTION OF FOUNDATIONS IN 
DURRES CITY. 
 
Prof. Dr. Luljeta BOZO 
Polytechnic University of Tirana,  
Civil Engineering Faculty, Geotechnical Department 





Albania is a country with strong earthquakes. There are observed some disastrous earthquakes in the cities of Durres, Vlora and 
Shkodra. Recently in the city of Durres are built many high – rise buildings in the low or bad soil-conditions. 






The Durres –City, the greatest port of Albania, is included in the high seismic zone. The city has been under disastrous earthquakes 
several times. Before the 1990, the buildings in this city were all masonry structures 4-5 stories with continues foundations with stones 
or concrete with stones. After 1990 has begun development of the area with 8-13 stories buildings, which unload in the loose soil 
basement very big loads, whereat the soil deposit reacts very bad to seismic vibrations. These conditions ask for new solutions for the 
foundations, is not realized before. In this paper, we want to present some of these solutions. The efficacy of these solutions is to be 





Durres – city was ancient or antiques city Durachium (2500 years old). It is disturbed continually by strong earthquakes with epicenter 
in Durres-city or its surroundings. In this context we can mention the earthquakes that occur in  the years 58, 334, 346, 506 with 
epicenter intensity 8-9 scale  MSK - 64 and earthquakes of  the years 1273, 1926 etch. with epicenter intensity of 9 scale MSK – 64. 
The strong earthquakes like earthquake of Vlora, 1851, Shkodra 1905 and Lushnja 1959 focused far from Durres are felt in this city 
(of Durres) up to 6 scale MSK – 64. 
 
 
Seismotectonic of Durres region. 
 
Durres region is established on basement of many active and complicated tectonics failures. This active falls of Quaternary can be 
classified: 
Counter - rise like failure of  Kryevidh - Bishti Palles, Thartor - Preze ect. 
Over  rise or over ascent like failure of Divjake - Kryevidh, Golem - Gjiri i Lalzit and other types of falls. 
From the viewpoint of seism tectonics the Durres region participates in the  Jonik – Adriatik seism genealogical zone in witch the 
expectable seismic potential  Mmax = 6 – 6.9 
Durres – city takes place in central segment with direction N – NW of the grand failure Shkoder – Peje and Vlore – Tepelene and we 
expect a seismic potential   Mmax = 6.5 – 6.9. 
According to regional seismically map of Albania (scale 1:500000), Durres – city is included in such a zone where in the next 100 
years are expected earthquake with intensity: 
J= 8 scale MSK – 64 for the medium soils conditions. 
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Durres city participates in Pan Adriatic lowland. The hills of Durres situated the east branch of Durres anticline and the hills of 
Shenavlash and that of Shkozet anticline are composed by:  
Mollasic formations of Mio Pliocen (alevrolitic clays and sands of Merinian   Tartoniam ) N13mt 
Clay of  Helmes suite N2h 
Sand and conglomerate of Rrogozhine suite N21 
Between these hills lie Quaternary’s deposits (sands, silt-clays, silt-sands and marsh clays) over the molasses formation witch 
compose (to constitute) the big hole of Durres. Thicknees of Quaternary’s deposits vary from 30-50 m to 100-130 m. 
According to geological investigations the site of the Durres-city is classified in III category (weak or low soils) and some times in IV 
category (very weak soils)  
A geotechnical general sated model or geological general sated section is shown in (fig. 1) 
 
                                                                                             fines sands and  
                silt-sands 
         8 – 10 m 
 
                                                                                             medium sands 
                             15 – 20 m 
 
                 clay sands and  
                      sandy-silt clays 
       30 – 35 m 
 
                sandy plastic clays 
 
        40 – 50 m 
                                                                                     rock 
                                                    depth 
 
 Fig. 1 Geological general sated model 
 
 
GEOTECNICAL PROPERTIES OF SOILS. 
 
For foundation’s design of some 10-12 stories buildings  in the area of Durres beach are accomplished some bore holes until 20 – 30 
m depth for geological and geotechnical investigation. 
All disturbed and undisturbed samples are tested in the ALTEA laboratory. The resultants of testing are: 
Grain-size distributions (fig. 2) of the tested sands show that they are classified in the grain size distribution of liquefied sands. 
 
 
Fig. 2 Grain size distribution 
 
D50 of the tested sands change from 0,058 mm to 0, 52 mm. 
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From field exploration in bore-holes [ I ] after SPT  results that: 
N = 5 – 10 until depth 4 m 
N = 10 – 15 from 4 m until depth (8 – 10) m 
N = 15 – 25 from depth 10 m until (21 – 27) m 
N = 25 – 40 in depth greiter 27  m. 





Fig. 3 Variation of N with depth 
 
The values of N are very low and show that the sand have relative density D = (5-35)% so the sands are very porous. 
From geological investigation the level of water table is 0, 5 – 0, 7 m under natural surface. 
Moist unit weight of sands (until 10 m from the surface) is: 
3/2,185,17 mKN÷=γ  and dry unit weight is  
3/2,141,13 mKNd ÷=γ  
In consequence, the tested sands have predisposition to liquefied. 
From Vs registrations effected in bore-holes results values witch are show in  (table 1) and the calculated dynamic parameters of soils 








Table 1.Vs result 
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Number 







1 Vegetable soil 0, 5 15 120 17,8 
2 Fine sands with organic material 1, 5 - 160 18,9 
3 Fine sands and silt-sands 2, 5 - 160 19,0 
4 Medium sands 10, 5 - 200 18,9 
5 Silt-clay 1 0, 0 15 245 18,7 
6 Plastic clay-sand 15, 0 23 320 19,0 
7 Rock  (mollasic formation)   700 20,8 
 
 





layer and thickness 
Vs 
m/s R
n Ed G Rc 
Silty sand (4m) and 
fine sand 
160 133 99200 36700 33 
Medium sand (10m) 200 166 163000 60300 65 
Sandy silty clay 10m 245 200 244000 90300 113 II2
c 
Sandy plastic clay 
15m 
320 250 400000 148000 221 
Rn –bearing capacity of soil       KPa. 
Ed –dynamic modules of soil     KPa. 
G –shear modules of soil           KPa. 
Rc –compressive strength          KPa. 
 
 
After registrations effected by Seismic Center of Albania [ 3 ] results that in Durres – city  maximum acceleration in surface of 
different geotechnical models is Amax = (0,18-0,44) g. (Table 3). 
Some  registration of Amax for some geotechnical models of Durres. 
The predominant periods of site is Tp = 0,7 – 0,9 s.  
 







( g ) 
Ames 
( g ) 
Thickness 






0,36 – 0,44 0,4 
0 -2 
3 – 15 
15 – 28 
28 - 130 
II1 Sand 0,26 – 0,34 0,3 1 – 15 
II2a Sand 0,18 – 0,24 0,21 0 – 15 
II2b 
Sand 
Sandy-clay  0,26 – 0,34 0,3 
1 – 15 





0,36 – 0,44 0,4 
0 – 15 
15 – 25 
25 - 40 
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Table 4. Classification of soil  
 









III 0,55 – 0,65 200 – 400 10 – 30 100 - 200 35 - 65 
IV 0,7 – 0,9 < 200 0 - 10 < 100 < 35                    
 
In analytical way [ 3 ] are calculated strong seismic vibration admitted the rock bed  Amax = 0,2 g and are used like entry functions five 
accelerate grams: 
AL – EW – 15 April 1979 Ulqin 
AL – NS – 15 April 1979 Ulqin 
EL CENT MS – EL Centro  USA 
PAR –  NS – Parkfild USA 1966 
YER – NS  Loma Prieta USA  1989 
In the (table 5) are shown the calculate value of  maximal acceleration  Amax and amplification factor DAF for different level in 
geotechnical model studied of site. 
 
 
Table 5. Calculate value of Amax and DAF 
 














0 0,333 1,66 0,260 1,30 0,343 1,71 0,331 1,65 0,375 1,87 0,328 1,64 
0,5 0,333 1,66 0,259 1,29 0,342 1,71 0,331 1,65 0,375 1,87 0,328 1,64 
2,0 0,333 1,65 0,255 1,27 0,337 1,68 0,327 1,63 0,370 1,85 0,324 1,62 
4,5 0,316 1,58 0,245 1,22 0,317 1,58 0,306 1,53 0,340 1,70 0,305 1,52 
15 0,239 1,19 0,203 1,02 0,211 1,05 0,215 1,07 0,199 0,99 0,213 1,06 
25 0,196 0,98 0,199 0,99 0,152 0,76 0,169 0,84 0,144 0,72 0,172 0,86 
40 0,200 1,00 0,200 1,00 0,200 1,00 0,200 1,00 0,200 1,00 0,200 1,00 
 
 
THE PROBLEMS AND THEIR  SOLUTION. 
 
Approximate evaluation of potential of liquefaction. 
 
In the absence of dynamic tri axial and shear cyclic box the evaluation  of potential of liquefaction is made after the simple method of 
Seed – Idriss. After calculation results that: the sand in two models can be liquefied up to  3 – 3,5 m and 5 – 6 m depth (fig. 4) 
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Fig. 4 τmax and τc = f(H) 
 
 
Selection of depth of  foundation. 









(  Hb –height of building over ground surface). 
For the sites where the depth of liquefaction of soil can be  Hl = 3 – 3,5 m, we choose   Hf = 4 m and we have realized rigid mat 








Fig. 5 a) flat plate  b)slab with basement wall 
 
So the foundation is situated under the depth of liquefaction Hl and with its depth provides augmentation of  rigidity and diminution of 
moving of building. We have calculated the variation of KV and KH  with  Hf.  (Fig. 6) 
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Fig. 6. Variation of KV and KH with Hf (sand with G = 0,3 . 104 Kpa)   
 
For the sites where depth of liquefaction of soil can be  Hl = 5 – 6 m. we choose    Hf = 7 – 9 m, realizing  plate foundation over 
concrete piles or  plate over gravel piles  (Fig. 7). 
 
 
Fig. 7.Plate over gravel piles 
 
The concrete piles improve the basement and can realize more rigid springs for the concrete plate, whereas the gravel piles make 
reinforcement of soil and secure rapid dissipation of pore  pressure and decrease of liquefaction phenomena. 
 
 
Selection of type of foundation 
 
The following principles have influenced for the selection of the type of foundation (shallow or deep foundations): 
 
To provide good fixation with ground 
To provide structure vibration with period or frequency far from natural frequency or predominant period of soil 
Augmentation of rigidity of structure to provides small movement and deflections of structure  
To provide stability for the building 
 
Type of shallow foundations we have realized: 
flat concrete plate with height 1,7 – 2m 
Page No. 3.51                                                                                                                                                 8 
slab with basement  wall (h = 1,2 – 1,5) m situated in 4 m 
depth below natural surface 
Considering the influence of depth of foundation in rapport Kz`/Kz  and  the influence of the shape of foundation b
l
=α  in this 
rapport (Fig. 8) we have chosen the type of foundation (Kz and Kz are coefficient of rigidity of foundation receptivity in depth Hf and 





Fig. 8.Variation of report K’z/Kz from Hf/b and α 
 
In the case  of combination of plate with piles, the piles are realized in three modes: 
Drive concrete piles with diameter d = 30 – 60 cm and bearing capacity 250 – 350 KN 
Casting or mould on site concrete piles with d = (30 – 80) cm and bearing capacity 200 – 400 KN 
Struck concrete piles with d = (30 – 50) cm and bearing capacity 270 – 380 KN  
 
In the case of combination of plate with gravel piles with d = 60 cm and length 700 – 900 cm, we have achieved these aim: 
Reinforcement of soil (we have arrive D = 70 – 75%) 
Realization of vertical drainage witch is combined  with horizontal drainage and together provide dissipation of pore pressure 
Augmentation of the coefficient of sub grade reaction Ks (coefficient of springs) from 10 - 15 MN/m3 in natural soils to 130 – 150 





Solution of foundations of 8 – 10 – 12 stories buildings in the Durres – beach provide: 
Good fixation of the building in the ground 
Augmentation of the  rigidity of the structure for  all types of vibrations 
Improvement of ground 
Reinforcement of soils  
Decrease of possibility of liquefaction of soils  
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